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mm i ] mmi*owmm*Ji j r-f*iBkn* 

**#U aBB*CE#SftX:IR*tf>*HM-*HaB« 

-en*! e&ffcofi^ft K/Kcwc L/i ai^r- * K£ 

Pa® b mSS* ft l^M^jif ;tf<7)£iiigB£ A;^- 9 

b £&mb -ti mmmmirm. 

[ Bft&fl 2 ] frESaMBflti . A*r - ? 2> tt J: 
T'h? < i -3 fcRjfc*- * - 1 *«*fc ■*■*!»** 1 

[JWWI3] S?I2^i&«H«. AAfW* 1 *^*® 
5£$-£ ; fc 1 (=IBttaBflUG«]l>r 

s. 

[«#«5 3 MSOMHtit. A^T-^tf&SffiJ: 
9+»* v^a^i-jgfcrts £ b ZftWib-thtmm l =6r 

fi^ft U-WdttJfo Ltz&l) r- * ^SSSUWtft^jftg 

fc*w&t*«fcu MiT~9tim^m.i l znmt^ 

m&izftm-t&mb-r&zb&ftmb^&mxmi*^ 
mm 5 wrtup i wzexpMMmtim. 
i mm 7 ] &mm?b izmmommnzmuzfe l 

b. &Bwm<oAJ]T~-9bm§m£>*-yyT* : zvi,z 
Mft2i\T^mmm%&&tozivkime>mitb<r> 
m»&-t&tinn*®b. xijT~9iz^txmmax 

J: oTBUeStifca^U^ti J: WBKJtffl:!^^ 

»*> & awj * *i t fi^ ft t ma o»#a-c»aj ? 
ft/ifiit*^isii^«ai-ri.^ii«*#afc, lathis 

»¥STftai?ft/2^ll5-^IS^^ft^S(c<t Oii 

§a«#Sfc*SW$ftT^«.tttBD»LrtBtt-n»iR^B 
U IWaBtt/M^ftU'OMHje^R 



xwmTtnamiib & v >JifneBMifci9ie«^ftu 

E. 

jj7-9tf$>hma o *# o^<iB?iesi&®K^-^ 

kU ^h£<£&fcft-?-Oh$ <&£><): 3 K 

t3E£»iEH£!S5£-r& £ k tr*H* fc 7 fcE 

ttamuiBiKS. 

tc&lzft^X'bS <%h±o lzM®im&WZskfct& 

z b m WLb-t mmi izwM<m&wmg., 
A*r-^* ? ^ffl(cjav^«{^^tcaA^ < , nfifc 

s. 

xftT-9ifih&mz. ^A^^i$\mmm$m*- 
^z-thzbt:m.b-ttm^mi^Lmm\ oco 

[Ht^l 2] Ifriait^ti. A^r-^* ? ^?ft^ 

& i.^t±fi^ ft xs^Mznm- h&-h7-9* 
mimzm.mim&i.zttm-t&mb a^t-'-^* { «® 
mmiztt&-t&i§r&ii&?fci''<Mztij£-r$ > aj^j^- 

^ *S«W»lc«tt»Kfc*riW-*«i:'t££ k ^#mk 
[000 13 

Mzzmtt h wmmims j; vB«««i^BfcRN- 

[0002] 

\Wk<ry>m\ XJi"f-9£MU*fflM9mLT®m& 

mm-r^ifm<o~^bLx. mm&&m { t>&. z^-n 
mi. %Bmmcoxj)mmmzisimcowmfrt>mzn 
zmm^zumi. mmbimix2mb&Dim£ 
%h. %t>tz. mmbnmmm^zmMittimzmt 
xm<^mmm^si^itr^<i><DX'f) h . z<n± 

ampfs- 241971 ^&fg{c<i, 2®cotan 
ffistffioKM(cra^-.5 lea* 1 * s . 
[00033 z<7)j:?&2mm.m'w>%m : t'rt% : >mm 

IB6tlW!8ft-C^4. ^ft5 3^€^ift^ 
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asHMmat**. i97 8. smbi**, 504 >"¥ 

[ 0 0 0 4 ] 02tt. &#c04Bc0^i£fl*&(;: <fc ->X 

*ffliS*ut««K<o f -x h *B*fc Aflfi-f kcora$ 

H3li. Pt<@3B, &=HkW<jMz*t 

m-rhta^T-^. WM&Mm<7)~m<7)wmx'h 

2>. idTJiA^#tLT8t'yh (0~25 5) <0 
m%tfX?!Zti& i><Ok L, 4M<7?ig^M;l^<c J: -jT 
^•FtuoBXOflfro. BBi, BK2. Bg3<ov> 

•ffi^fitif-ftf"*. @2t=M»Ts -r^-ccos* 

«<ttKl k&^fckfc. B«tf*^WKIiBKD 1 k$r 
t. PWMc. -$-*.TOBB#BB2fc=5:oJtkS. Bft 
<i^Wfc<i«*D2t*l7, -f^T^BBtfBBSO 
fik k # , BB«0*l§6te:B£ti 2 5 5 fc * & . 
[0005] #H3Sr k fc, .Ift&coBJS < 0 , B£ 
1 . BB2. «£3 ) co<< vf ftic^l, *>£:8tf&*-* 
tf>, 03 (A) tc^-rJ;3tc-?-n^cojg*tttS-^v^ 
gBfil (TH1) . mm2 (TH2), S3B3 (TH 

fc, J3BcoBS£^UdS£26£^l>f£llkcD*ak, 
^n4><oraiil~3S:it®-ri»-k(cJ:oT- JtHfcS 
ilfcBBB (0, jRKl. B*2, B*3*Hvf*ia») 

tooo6] totaMttzt&waKmtmMzttfzk 

-f-f?B*«ilkJS»0BB*^<0»3lfc<0*lk. & 
jeSiifc«K«i:«)IBt»ai36«tt*. *OBJI£H3 

< b ) tc^-fi •? (cjSKcobb ( zzvizzvxkizwm 

B*iteJ&*-*BH«0B*) fcE4H"*. CT^Jfi&^tOB 
Bfctt«B0>7/l 6*K#-*6. &KcoB3RcoH*ffi 
£fcjrfSBt=li, -eoBBcoBStflk , SfflwB**» 
feB»8iifcl(UIB«B**»kK:. BBkOJtlRSrff^ 
oT» ; Ffli3*ifcBK**ttJ&*-* . 

fcaKBtftjet-ciK. 0i^.urmi2 <th2) 

V W>BBTtt . £> * B*r«* 2 fc:*? ft* ft £ k 
Jl«l(U6B*QfiBI<0BBfcK»?*i, W*tf»**4H 
BTIiBB 1^*^8*1*. iOiolwLT, «S2 
fcBKlOHBa^LfcSflbWBBSfU. »JftSft 
fcB«<95B«li - ±BW(=ttBffi 2 k BS 1 cr>^®<7)ll 
BBMB2 (TH 2 ) (CjSV->aak=5rl). 
[0008] dfc, BT-ffcSfifcBBBO . B£ 
1. BJS2. BSStoB^tOAW^^A^fS^fcKtT 
Sjfc,3-£?>::fcfc:«toT, A:fifi#fc:*fJELrt:BKcDH 
B6ff*C&4 f, r*6. I22<c*$vvc, 
fc*S<**fc«v\ BKl <oBB<oi***««MlPL, 
AflBWD 1 co k & . BR 1 cDH^cT) l 0 0 



%. -*-*?OB£#BKl fc5r2>. 

a*** 1 *^ l . bs 2 co h >y h a ^mtfmmt 4 . * 

LT, A*<i^* 5 BKD2cOk#, »K2<DF*hiSB 
$* { 100%. T3r*>*>, -f^Tc0Hfg*<BS2fc^ 
6 . BIT, HBtBK 3 S . 
[0 009] 04 tt, AA®^co^fc|fefec04BcoMII 
litStftfc: J: -> T JKHfc3ftfc*BB<oaK« k co^ffico 
BHBHT**. ±^coJ:3t=. A^ft^coB I n#0 , 
Dl. D2. 2 5 5cOfc#, #BBcD»?-fcSft.*:B& 

ewcco, m&i. b«2, m&3t%&. 

fiJT-fci, 0 < I n <D 1 cOk #{i*B^cO*^t8it^r 
BBBliOifctiBBlfcfc 1 ), DKIn<D2cok 
% tt#BB<9*?ft 3futB£BttBK 1 i Mtm& 2 
k^O. D2<I n<2 5 5c0k§»i«-B^coS^-(t8 

titim&mtmg. 2 1 warn 3 k t s . H4-c«, a 
[ooioi c:coj: 5 4&vwmm.mzft%^tz 

BSBD 1 , D 2 »B(cB7ftSnJb»KB<^B 
JfcWfcbifc*, C1COBKBD 1 , D 2cofiMlcB(ft^ 
SP^m-f S k v » a IBMUto « . A^jfi^coB i n *>*B 
SffiDl, D2*Jii;-5-cOjSBcOB&tCli. BBBttB 

*«#B^«*0«S<»3BKBOBB* f fflSr*- S > - 

D 1 , D 2OB»(di«IM»*«4**-**4f<0BB«T 

[0011] iix4>S:K#-ri.t>c0kLT» v^<-?*»co 

maqasstirv^. mta. m&m^&m, &2 

4*. B14-« 199 5, IBB*. riHMAiaicJ:* 
BABBBMUBCIkBj . P. 10-1 7Cie»SnT 

*w BiBHtf>2«B«£f*s. m^x. mrnm^-u 

^WkBlBBcOffl^U-^kcOSBJ-B?:. ^lfiWco 

B*ff*vv ^ 1 PgBcOBBtl}^ UOUztoJL ZZklz 
i0B2BBO3BB«SrBS. «T. |5I^(cMBL. 
BB<?5BBffi**»it^3t«rft4. ico^tci 

+B« : Hk^i^art,-«^^->k«^ 
<5>-f . msMmnm.int s i k & . 

[0012] n^umrf 9 - 107472^ 

/HCfo'V »r i> SrHtU^lifi^-'iZ.^h^ X 5 let. 
[0013] Z.tlk\tW)imb LT. «itf1«l!¥3 



-16 379-9&«fctt, ■Mte-f-f^vhy^x^ft 
BlfS- ffiffl L T%m S *T £ «*>S«aWJ i m tiffin 

fCSr-SkO^/S****. 
[00 14] 

[JMWINfeLJ: 3 Jta UfcB 

BB»W5r8£«tlW* £ k £ B Wfc-f « fcW* -6 . 
[00 15] 

IBHfcBSM-**:**^] $B3RSttlfc 
iz&mit-t* BBHHKfrfefc <t tfBBBag 
Bttk B^l^NOW^SSMSHfc AA^-* izfb 
tts ISBkB^fcl^UDil:fr£^iSS-£S. -WJ:? 

fcik^TS*. 

[0016] *»WeiiS6(c. A*x-^WBtTBI' 

li. A^T-*#*£v^l::fi^*5H#A£<. >h 
£ < *6fcie->TSBWHKf , ^S < =5r-i> =t dtcLfc 1 ). 
£ fcfcliA*7*-*a*&6BJ: D*£vi«*U£lMfli 
£— 5g (WMJfO) fci-£<rk* { T&S. iixtoi-D 

A*7-*^*^v*Wtf>*£tett** < . Atfvfc 

[ 0 0 1 7 ] £ 4>C:. -TOJ: o &Mt*Mrf{tU*JI*) 
SlWcJroT, A#T-?#fi^$£-C*>-?Tt>fii«<9 
*Hfc l"OM=tf J6 LfcSMJ -f- * fc * %fr~> tz *) . 
\1) r- ? **BB«KT* otfe Sfflj^B? itU^Mz 

we Ltz&UT- 9 tmMWzm&im.fcttmthmb 

U Xft7-9tf&.&ffi&izKfc$hM^±m. : HtU'<. 
[0018] 
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R£ff. 2(il&I^W7T**>K 3(£taUM». 4(±it 
CHk SttKUKWHI. 6liiSHS^S[ft8. 1 1«A 
*T-;$\ 12{i^«^H. 13«^HiDfffi^. 14 

[0019] SHS/B^v^/MRfe* l l±. a^jt- 
*1 lKJBtTWBfeiKfJ^fcl'^l'tRJEL. itm 

2li. *B^rtfcjgffl^B^A»ffi^$ttl»ISII^ 

n-tt (MMKifc) *»i**-*i«?i±fc<. mmm3 

( B ) fcjjrf J: d«r«5HHcKU6tiMW-ft<0'C*Wjr 1 
54>-+iB##<^*#*>*tff Av>. angf§3«i:. ii 
SBS^A^r-^i:. g!fA'77T>t!i 2(c1iSW§ 

2) i:<7)*lSr»aiL, ISMSD^li^l 3fc LTffi^-T 
S. ib©f54«. So»#s3*>4>o^H3nWft-^i 3k. 
Km/S^tV^HSSKs 1 *'4>OBBk SrJtlSL. IB) 

Sr^H?"S»S 5 iz&D-rz kki>lz. VifeLtlttikU 
^MzMKLizmi W,1i"r-9 1 4 1 LT*^-tl». IS 
£ij§Jf£!5l;L it«S4*^Wi^kP^/H 5k. Jn 
®S3*^O^HJD#fi#l 3k<?)IIS:»:tliL. ^Hff 
#16kLTSi^-ri». l^il^) , SS:SI6(±. igHiH» 

S5*>^^^nft^i 6 t^FARjgsiutflwtfcj: 

18H«I?nT v >*4HM0JU*HSC£tt tfctta*' SDK 
UT, mH^'y7r^< ; eU2(ctSiW^-^„ 
[0020] mT^iK^T'{i*#:fia|k LT . *J}t-9 
1 1 k LT 0-2 5 5 (8t'7M (T)WW.ttm i XJ]i} 

ti, tu*f-?i4tuo, iajsi. «S3 

a. 2 5 5* { HT$>?.i<7)k«£-tS. C1<7)J;-d 

fc4 miz&m-t mt/B^w^Rjes 1 t 

HITH1, TH 2 . TH 3k. fi^fcK^O. 
Dl, D2, 2 5 5^IS^-tl». i>*>bA,. 
;U0J3j:t/2 5 5{i^L^<TtJ:u. itfKSg 
4Z'l±$,jjT-9 1 4 k LT. ifltK/l-O . D 1 . 
D 2 , 2 5 5 lz*tl?tittmLt:liiJ]T-9 0 . iSS 
1. Jg$£2. iiJg3SrffiOTS. &f)T-9 1 4(i, W 
tff0~3 (2b*yh) cor-^k-t^<Ik^T-#l>. 
BB/B^ftK/PBSB 1 J: ^TifftK 

l , D 2{i^-(b-ri»)!)«. *tt5-M.tb^T-^ 1 4ti 

is^LTtBS-ai^-ti. i ^ izm&z'Z 

[002 1] ^cOM^CS-^V^T^BHOllSfeW-'je 
ffl{=*J(ti.«(^-OTS'^-r«.. 0-2 5 5 (8t'y 
h ) «0Bilffl#S:^K>A^T-^ 1 1 **A* k . 
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^TSittTHl, TH2. TH3, STftl^VPO . D 

1, D2, 2 5 5&*il?tl®MtStlZ. 

[0 0 2 2] A^T-^l lti, iHA* 7 7T^ 

* y 2 tc^tt^ixr v ^ SKffl*<7)^wisii 12 turn 

»3T****i., ^HAD»«^1 3*<£fi££fl.6. M£ 
fl0*fl#l 3li. ttUHMttAA&fl. PdTHl , T 
H2, TH3fcib«£*tS„ 3*^®T 

Huwmwtt "oo" . mmmi tmmru 
2<rM<rt*bli. "0 1" , m®.TH2tmm r rn3<7jm 
<r>^\t "10" . W&TW3k*)±Z\^&\t "l 
1" Srffi^JT-^ 1 4 fc LT "" f*J<i 

2 j£RT*> h . 4 HK£ . ISHMff-if- 1 3 *<KffiT 
HI iO^^UO, SH1TH 1 tBJMTH200 
(O^tiD 1 , liSTH 2 kllTH 3<7)^co«^{iD 

2, KttTH3J:9A#^1^i2 5 5£;»^<ffcI^<^ 

1 5 1 L-cmM«»»5tciaj*-t*. 

[0023] JPitS3*^dl^$<xfcmiU!)PS«^ 1 3 
fc, lt«ESS4*>feffi*$<TJt* ; Htl"<;H 5{±, 

m i mm^n^5i l zt vm&zti. m^mm 6 1 tx 

*V2 i,ztemnx^hm®.<mm<rm%w&kn% 
u to#2tifzm%m%.mm<$iit>x®tot&. 
10 0 24} *fttyx-\i.±j&cr>& o mm/&?ftu 

l^/t^^j :tlfciot. A#T-? 

**s^ffcu</u* § i *te-e<oi!£8FOf8 * jr-j r tan** 

ifiMrf-itu^D iWT&n&X-h-iXi,. iSHc7)BE*(w 
±ot, ftl.^ Wi*^ft:K/l'* < 0 (ci&ort; 0 , h 
Z,\\liD2iz%-otz r )-t&. JtHfcP-^kD 

SBcOfS££|SSjt-f I. c: t **T' £ •& . 

[0025] ifrvxi)7 ! -?i l zfflm<3mzit& 

txmm *> L < lilifflfc«^fc^U033MEBSrifc£ 
<D?&££l#ikLTV^. JilT, /4X<7>?&£S-Rei:-tl> 

[ 0 0 2 6 ] 125 . 06 «\ ISiS/fi^tl^/HS^S 
i xmsZt&Bmts itffi^Hfci^v/uom l *>{F>Jolftt»H 
jta^A*W<0«td*c;4fil-fl:-rS^{c<i. 

03 ( A) T'kiftBJlL/'C<fc'5(C3-30S3ffiTH 1 . TH 
2. TH3». 05 (A) tStiafclfftl/'C 
^0. Dl. D2, 25 5WmMZ&Wtr&i><D 



t-th. zMivmn&mizti^xmmx'hh. 
[0027] zcr>m i comx'it, mmru 1 , th 2 , 

a^t-^* 5 4 2 x vizz^&izmogmmi 
$r~%mk-rhkki>i,z. A^r-^^somr^^ 

fctt-tSJjOWeiBfc 0 b U A^x-^^'3 0 J; 9*£ 
< 4 2OT»^^tiA^7 J -^»fi[^-5^^iSffia0 

$&%.-t&m&*Lx^h. tcte. mex-immrHi 

&42blX*l. ^®mz\i.jsv1-yy$ : l&l.x?jk 
LX^Z>. 

[0028] JWWfcli. 05(B) tcij^J: ^ A 

iw'm&wnmzox'b*) . iaiBi:*^ku^o/ 

TH1/D1/TH2/D2/TH3/25 5I1 ^ft 
■fft. 0/42/84/127/170/2 12/25 
5ft 

[0029] A^x-^I n*>*4 2«fc9A#V>fc#, ft 
^-fcK/PO. 2 5 5J±*c044fcU EWfeitfa^ 
-(t.W^K7)^i!jKffl^i|BSr± 1 2 fc Lt\ A^x-^tf 
3 0UlT<0KHlk*^fl:V'<Jl'4 2/8 4/ 1 2 7/ 1 
7 0/21 2£dO^»&ffll*IT*^fl:$-£&. ^fc.<0$ 

m.LtzmLZims-Lxmm.&xvm.^t^iv 
mmnvx&t. ^Thnmmmht^mcm 

MhX\^h. Mtmizii. BBklfftl/^HHi/ 
Dl/TH2/D2/TH3<£HSi LT, 54/96/ 
139/182/224. 4 2/84/12 7/1 7 0 
/21 2, 30/72/1 1 5/1 58/2 00, 42 
/84/1 2 7/1 7 0/21 2 aftH*&*r£*>VYf 

n*'Sr, a^-^i mzmcxm^izxnmmn . 

-> T V ^-m^fflS-Sf? t T t J: v \ 
[ 0 0 3 0 1 A^x-^3^3 0 J: < 4 2#T<0 

E^-fb^/WO . 2 5 5<±-?-co44-C. 
-ft,K;WTH 1/D 1/TH2/D2/TH 3c7)3EKl® 
HSr. A^r-^* 5 ^^< : 6rSlC'?*i.-Cil^^<'5rl. 

Li^fclftSt, A^Jx-^* 5 3 OtOt^lCO. 4 2i0 
t^C±l 2k^r&J:o{cLT^&. -«r*>feA*-r- 
^ I nCDfitfclS CT » SlffiT H 1 cO^ISKffiJi 5 4- 
(42-In)~30 + ( 4 2 - I n ) . M^-fbl^^ 
D10^1t)KH«i9 6- (42-In)~7 2+ (42 
-In). PITH 2<0^i»®H« 1 3 9 - ( 4 2 - I 
n)~115f (42-In), fi^tl^^D 2<^? 
1»KH<± 182 - (42-In)~158+ (42-1 
n ) . SfilTH 3^mmmt±2 24 - ( 4 2 - I n ) 
-200+ (42-In) 
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coo3i] Mftmzte. mmtM&tuwTti 1/ 

Dl/TH2/D2/TH3<0«fcUCs 54- (42 
-In)/96- (42-In)/139-(42-I 
n)/182-(42-In)/224-(42-I 
n) , 4 2/8 4/1 2 7/1 7 0/2 1 2, 30 + 
(42-In)/72+(42-In)/115+ (4 
2-In)/158+(42-In)/2 00+(42 
-In). 4 2/8 4/12 7/17 0/2 1 2tf)ffi<D 
ffl<7)V^-m.*>&ai8c(-«t-5"CSS?t. A^r-? I ntc 

[00 3 2] C£OJ:dfcLTAAT-^^JEtT^$ 
futlSttfo «t */a^fcl^l-#ifc$8&4 {crib* Ztth . 
A?> r- * >- i t^fi^FYkK/PS- 

l^/K5Q^i&H£ A^J-r-^^f <%MIb'lK<%h 

«t o ic iss t . siMRetti s # x. ic «t h m)mm^t&. 

[ 0 0 3 3 ] 3r*5 , Jt«Sf 4 tzteXJir-f l 1 tf*:<n 
t£AJ}*ti&bVX-\t%< , DP»S3lcJ:-7t:^«iS 
HI 2#jD£SftfciU!Sldr«#l 3*«A*SfL*. * 
M-c^A*f r -^*^<gTH2(0i£ifO-r-^ 

1 3{iV^WfflT'*>&M±^«mill 2CJ:*0>T, 
Jfc!83§4 (iStffiT H 2 itAtHtl^/WD 1 , D 2 

*9K:rtfttTli*< . mm/^f-itvOVWC^M 1 Tig 
jg § ti h f<x comma i if jtHkv^/wwfiarc* 

[ 0 0 3 4 ] 07 . 08<±. BBtt/*Ht^MRie» 

mX'&&. Zcr>m2<omx*i±, HBffiTHl, TH2, T 
H3t*^t^;l-D 1 , D2&m)}2 J £Z>Zb k U 
A^x-:?*^ 0OTO*&K33Mg£ 0 i: U A^lr 
-^'SOlOA^V^tc. A*t-*A s *£<£6 

iz^xzw^^wttKK&xoizmfet&mz* 

[0035] JMfcWfctt, A*-r-^**3 OWT^fc 
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Abstract 



PROBLEM TO BE SOLVED: To provide an image processor and its method which prevents the 
generation of a pseudo-contour, dimplifies constitution, and makes noise inconspicuous. 
SOLUTION: A threshold/quantization level setting device 1 sets the varying range of a threshold value 
and a quantization level in accordance with inputted data to decide the threshold and the quantization 
level in the varying range. When inputted data is small at this time, a varying width is reduced (or set to 
zero). On the other hand, an image adder 3 adds the accumulated error 12 of pixels within an error 
buffer memory 2 to inputted data 1 1 and is sate as an error added signal 13. A comparator 4 compares 
the signal 13 with a threshold set by the device 1 with each other and outputs output data 14 and a 
quantization level 15, based on the comparing result. An error arithmetrc part 5 calculates an error signal 
16 from the signal 13 and the level 15, and an error distribution arithmetic unit 6 distributes errors to 
peripheral pexels by the use of an error distribution coefficient. 
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IS 



1 ] The error generated in case the input data of a picture with gradation is multiple-value-ized to the outpi 
onding to two or more quantization levels is distributed to a surrounding pixel with the coefficient set up 
land. In the image-processing method which adds the accumulating totals of the error distributed to the att 
i the input data of this attention pixel, and is multiple- value-ized according to a threshold based on this 
ite value to the output data corresponding to two or more aforementioned quantization levels The image- 
;ing method which sets up the change range of both the aforementioned threshold or the aforementioned 
Id, and the aforementioned quantization level according to input data, is set-up change within the limits ai 
erized by fluctuating both the aforementioned threshold or the aforementioned threshold, and the 
entioned quantization level. 

2] It is the image-processing method according to claim 1 characterized by setting up so that it may becoi 
s it supposes that it is fixed and becomes smaller than a certain value, when the aforementioned change ra 
han a value with input data. 

3] The aforementioned change range is the image-processing method according to claim 1 characterized 1 
up so that it may become small as it is large and becomes small, when input data is large. 
4] The aforementioned change range is the image-processing method according to claim 1 characterized 1 
; it small as it is large in the case of a field with the input data near a threshold and becomes it to the distai 

5] It is the image-processing method given in any 1 term of the claim 1 characterized by making it regula 
le aforementioned change range is smaller than a value with input data, or a claim 4. 
6] It is the image-processing method given in any 1 term of the claim 1 characterized by making the outp 
>onding to the quantization level into the value corresponding to the highest concentration compulsorily w 
ata corresponds to the highest concentration, and making the output data corresponding to the quantizatioj 
j value corresponding to the least concentration compulsorily when input data corresponds to the least 
tration, or a claim 5. 

7] An error storage means to store the accumulating totals of the distribution value of the error generated 
>n of multiple- value-izing of a surrounding pixel for every pixel, An addition means to compute the sum c 
ata of an attention pixel, and the accumulating totals of the error distributed to this attention pixel stored i 
entioned error buffer memory, The threshold / a quantization-level setting means to set up a threshold anc 
:ation level according to input data, A comparison means to output the output data corresponding to the 
:ation level and the aforementioned quantization level which compared the value computed by the 
entioned addition means with the threshold set up by the aforementioned threshold / quantization-level se 

and were set up by the aforementioned threshold / quantization-level setting means according to this 
rison result, An error operation means to compute an error from the quantization level outputted from this 
rison means, and the value computed with the aforementioned addition means, It has an error distribution 
on means to add and store in the value which calculates the distribution value in the pixel around an atten 
ath the coefficient beforehand set up in the error computed with this error operation means, and is stored : 
entioned error storage means. The aforementioned threshold / quantization-level setting means are an inu 
sing system which sets up the change range of both the aforementioned threshold or the aforementioned 
)ld, and the aforementioned quantization level according to input data, is set-up change within the limits a 
:erized by fluctuating both the aforementioned threshold or the aforementioned threshold, and the 



ertain value, when the aforementioned threshold / quantization-level setting means are larger than a value 
ita. 

9] The aforementioned threshold / quantization-level setting means are an image processing system accon 
i 7 characterized by setting up the aforementioned change range so that it may become small as it is large ; 
ita becomes small, when input data is large. 

10] The aforementioned threshold / quantization-level setting means are an image processing system acco 
i 7 characterized by setting up the aforementioned change range so that it may become small as it is large 
a field with the input data near a threshold and becomes it to the distant field. 
1 1] It is an image processing system given in any 1 term of the claim 7 characterized by making the 
mtioned change range regularity when the aforementioned threshold / quantization-level setting means an 
than a value with input data, or a claim 1 0. 

12] The aforementioned comparator is an image processing system given in any 1 term of the claim 7 
prized by making the output data corresponding to a quantization level into the value corresponding to the 
concentration compulsorily when input data corresponds to the highest concentration, and making the out 
xesponding to a quantization level into the value corresponding to the least concentration compulsorily w: 
ita corresponds to the least concentration, or a claim 1 1 . 
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LED DESCRIPTION 



:d Description of the Invention] 

:hnical field to which invention belongs] this invention relates to the image-processing method and image 
ing system which carry out false halftone processing of the input data of image information with gradatior 
tiple-value-ized to two or more quantization levels. 

ption of the Prior Art] There is an error diffusion method as one of the methods of carrying out false halftc 
ing of the input data, and expressing gradation. This method adds the error signal passed to the input 
ration signal of a view pixel from a surrounding pixel, and obtains a binary-ized output signal as compare 
old. Furthermore, it multiplies by the error distribution coefficient and the error signal with a threshold is 
bute to two or more pixels of the circumference. It has the feature that the recording device which can ex{ 
:an also express quality gradation by such processing. For example, JP,3-241971,A has the publication ab 
sment of an error diffusion method binary [ this ]. 

The multiple- value error diffusion method which developed the error diffusion method which performs 
;ion to such binary expression so that multiple-value expression might be possible is also proposed. For 
e, it is indicated by 504 "multiple- value-izing of the average error minimum method" besides the Institute 
nics and Communication Engineers communication section national conference, 1978, and Kato, P. 504, e 
53. This multiple- value error diffusion method is adapted to the recording device in which the shade displ 
le several floor tone is possible, prepares two or more thresholds, and assigns them to the output data 
onding to the quantization level equivalent to record gradation. 

Similarly the graph and drawin g 3 which show the relation of the dot pulse duty factor of each concentrat: 
ut signal by which drawing 2 was quantized by the error diffusion method of four conventional values are 
itory drawing of an example of a threshold, the output data corresponding to a quantization level, and an e 
tion coefficient. Here, a 8 bits (0-255) signal shall be inputted as an input signal, and the value of each pi: 
ed to the value of 0, concentration 1, concentration 2, or concentration 3 by the error diffusion method of 
In drawing 2 , when all the pixels become concentration 1 , on the whole, a picture serves as concentratioi 
imilarly a picture becomes concentration D2 on the whole when all the pixels become concentration 2, ar 
sis become the value of concentration 3, the global concentration of a picture is set to 255. 
In order to determine any of such concentration (0, concentration 1, concentration 2, concentration 3) it is 
ry pixel, as shown in drawing 3 (A), based on those concentration values, the threshold 1 (TH1), the thres 
and the threshold 3 (TH3) are set up. The quantized concentration value (0, concentration 1, concentratio 
tration 3) is determined by comparing these thresholds 1-3 with the value of the input signal in each pixel 
l with the error generated when a surrounding pixel is processed. 

For example, when the quantized concentration value is determined, an error arises between the sum of tl 
f the pixel, and the error from a surrounding pixel, and the determined concentration value. The error is 
ited to a neighboring pixel (pixel of the circumference which determines a pixel value after that here), as ; 
'ing 3 (B). For example, 7/16 of errors is distributed to a pixel on the right. In case the pixel value of a pi> 
it is determined, the concentration value quantized by performing comparison with a threshold is determii 
>n the sum of the pixel value of the pixel, and the error value distributed from the surrounding pixel. 
Thus, the quantized concentration value in each pixel is determined. For example, it is quantized by 
tration 1 in the pixel which a negative error value will be distributed to a neighboring pixel by the picture 



>f concentration 1 . 

rhus, the picture of the concentration corresponding to the input signal can be acquired by changing the p\ 
:tor of the pixel of the quantized concentration value 0, concentration 1, concentration 2, and concentratioi 
ag to an input signal. When the pulse duty factor of the pixel of concentration 1 increases as an input sign* 
s large from 0 in drawing 2 , and an input signal is Dl, the pulse duty factor of the pixel of concentration 
is 100%, and all pixels serve as concentration 1 . Furthermore, if an input signal becomes larger than 
ration Dl, the dot pulse duty factor of concentration 1 will decrease, and the dot pulse duty factor of 
ration 2 will increase. And when an input signal is concentration D2, the dot pulse duty factor of concentr 
5 as 100%, and all pixels serve as concentration 2. Hereafter, in concentration 3, it can explain similarly. 
Drawin g 4 is explanatory drawing of the relation between the value of an input signal, and the concentrate 
f each pixel quantized by the error diffusion method of four conventional values. As mentioned above, wh 
he valuesO, Dl, and D2,255 of an input signal, all the concentration values by which each pixel was quanl 
> 0, concentration 1, concentration 2, and concentration 3. In the middle, the concentration value by which 
as quantized at the time of 0<In<Dl serves as 0 or concentration 1, the concentration value by which each 
intized at the time of Dl<In<D2 serves as concentration 1 or concentration 2, and the concentration value 
;ach pixel was quantized at the time of D2<In<255 serves as concentration 2 or concentration 3. Drawing, 
5 and shows O mark to the concentration value which exists after quantization according to the value In ol 
gnal. 

Thus, since the composition of the concentration value quantized bordering on the concentration values D 
ages when the error diffusion method of four values is performed, the problem that a false profile occurs i 
ition of these concentration values Dl and D2. When the values in of an input signal are the concentration 
Dl and D2 and near of those, a pixel value serves as a uniform pattern of only concentration 1 or concentr 
lerves as a different pattern from the pattern with which the pixel of two or more concentration values in ti 
other input signal values is mixed up. Therefore, the quality-of-image fall of a false profile occurring into 
of these concentration values Dl and D2 is seen. 

Some methods are proposed as what improves these. For example, by the Institute of Image Electronics 
srs of Japan, the 24th volume, No. 1, 1995, and the method indicated by Ochi **** "quality multiple- valu 
>n method by gradation-ized processing" P. 10- 17, first, the usual binary error diffusion method is process* 
iry picture of the 1 st hierarchy is acquired, then, the difference of subject-copy signal level and the output 
st hierarchy — error diffusion is performed by the middle quantization level of a quantization level [ in / 
ing of the 1st hierarchy / for a value ], and 3 value pictures of the 2nd hierarchy are acquired by adding to 
output level of the 1st hierarchy Hereafter, it processes similarly and the picture output of a multiple valu 
d. According to this method, it does not become a pattern uniform near a middle quantization level, but 
ing of a false profile can be suppressed. However, by this method, processing is complicated, and the 
;ing time not only becomes long, but graininess gets worse and it has the fault that a noise comes to be 
juous in a picture. 

Moreover, by carrying out amendment processing using an error coefficient to an input signal, also in the 
quantization level, it is made for a quantization level not to become uniform and it has prevented generati 
profile by the method indicated by JP,9-107472,A, for example. 

With this, the technology of fluctuating a threshold using a dither matrix, a random number, etc., and obt; 
:ure output of a multiple value is indicated by JP,3-16379,A as an option. However, when a periodic chan 
: matrix is used, it has faults, such as generating of moire. Moreover, when using a random number etc., tl 
of becoming the picture in which the noise by the random number is conspicuous in a white portion espec 
small pixel value. 

;m(s) to be Solved by the Invention] this invention was made in view of the situation mentioned above, pi 
:ing of a false profile, and composition is easy and it aims it at offering the image processing system and t 
processing method a noise is not conspicuous. 

5 for Solving the Problem] Using a multiple-value error diffusion method, this invention sets up the threst 
uses input data for the output data corresponding to two or more quantization levels in the image-processi 
1 anH imape nrocessine svstem which are multinle-value-ized in the case of multiple-value-izing, or the cl 



md generating of a false profile can be prevented. 

[n this invention, the change range of a threshold or a quantization level is further changed according to in 
>r example, when smaller than the value which it is made for the change range to become small as the chat 
large when input data is large in making the change range small as it fixes when larger than a value with 
d it becomes smaller than a certain value, and it becomes small, or has input data further, the change rang* 
a regularity (for example, 0). By this, when input data is small, the noise which becomes offensive to the e 
lly can be decreased, and the picture in which a noise is not conspicuous as a whole can be formed, 
more, you may make it small as it becomes the field from which it was large in the case of the field with ti 
ita near a threshold, and the change range was separated to it. 

furthermore, by change of such a threshold or a quantization level, even if input data is the highest 
ration, do not become the output data corresponding to the highest quantization level, or The fault when n 
ng the output data corresponding to the minimum quantization level, even if input data is the least concern 
aed. When input data corresponds to the highest concentration, the output data corresponding to the 
ation level are compulsorily made into the value corresponding to the highest concentration, and when inj 
responds to the least concentration, you may process so that the output data corresponding to the quantize 
ay be compulsorily made into the value corresponding to the least concentration. 

liments of the Invention] Drawin g 1 is the block diagram showing one gestalt of operation of this inventio 
>f drawing, and 1 -- a threshold / quantization-level setter, and 2 — error buffer memory and 3 — an adder i 
parator and 5 ~ an error computing element and 6 — for an accumulated error and 13, as for output data aj 
: addition signal and 14 are [ an error distribution computing element and 1 1 / input data and 12 / a quanti: 
id 16 ] error signals 

A threshold / quantization-level setter 1 sets up a threshold and a quantization level according to input dat 
puts them to a comparator 4. At this time, it is change within the limits set up according to the input data, 
hreshold or a threshold, and a quantization level are fluctuated so that it may mention later. The error bufi 
y 2 stores the accumulating totals of the error distributed from a surrounding pixel for every pixel. In addi 
: is distributed to the range as not held the accumulating-totals value (accumulated error) of this error aboi 
5, for example, shown in drawing 3 (B), there should just be one-line capacity for +1 pixel. An adder 3 
;es the sum of the input data of an attention pixel, and the accumulating totals (accumulated error 12) of th 
stributed to the attention pixel stored in the error buffer memory 2, and outputs it as an error addition sign 
)arator 4 compares the error addition signal 13 from an adder 3 with the threshold from a threshold / 
ation-level setter 1 , and determines to any of the quantization level from a threshold / quantization-level s 
ly it corresponds. While outputting the determined quantization level to the error computing element 5, th< 
oiresponding to the determined quantization level is outputted as output data 14. The error computing elei 
:es the difference of the quantization level 15 from a comparator 4, and the error addition signal 13 from a 
, and outputs it as an error signal 16. The error distribution computing element 6 adds the error which 
ited the error signal 16 from the error computing element 5 to the pixel around an attention pixel with the 
ient set up beforehand, and was distributed to the accumulated error of each pixel stored in the error buffe 
y 2, and stores it in the error buffer memory 2. 

By the following explanation, as an example, the image information of 0-255 (8 bits) is inputted as input 
. the case where it changes into four values of 0, concentration 1 , concentration 2, and concentration 3 as < 
is shown. In addition, 0 assumes values to be white and the thing whose 255 is black. Moreover, in ordei 
into four values in this way, in a threshold / quantization-level setter 1, a quantization level 0, and Dl an< 
i are set up. [ thresholds TH1, TH2, and TH3 and ] Of course, quantization levels 0 and 255 do not need t( 
reover, in a comparator 4, the output data 0 corresponding to a quantization level 0, and Dl and D2,255, 
tration 1, concentration 2, and concentration 3 are outputted as output data 14, respectively. Let output da 
of 0-3 (2 bits). In addition, although quantization levels Dl and D2 change with a threshold / quantizatio 
1 , the corresponding output data 14 can be constituted so that the fixed value may be outputted. 
Based on this example, an example of operation in one gestalt of operation of this invention is explained, 
f the input data 1 1 with the image information of 0-255 (8 bits) determines thresholds TH1, TH2, and TH 
:ation level 0, and Dl and D2,255 in a threshold / quantization-level setter 1 according to input data, 
ivelv. 



d TH1 and a threshold TH2, when the error addition signal 13 is smaller than a threshold TH1, in betweer 
td a threshold TH2 and a threshold TH3, "10" is outputted, and when larger than a threshold TH3, "11" is 
id as output data 14. in addition, "" — inside is a binary digit Moreover, similarly, when larger [ the error 
t signal 13 is smaller than a threshold TH1, and / in between Dl a threshold TH2, and a threshold TH3 ] tt 
a threshold TH3 in between 0, a threshold TH1, and a threshold TH2, it outputs to the error computing ek 
iking 255 into a quantization level 15. 

rhe difference calculates the error addition signal 13 outputted from the adder 3, and the quantization leve 
?d from the comparator 4 by the error computing element 5, and it is outputted as an error signal 16. The 
tion value of the error in a surrounding pixel calculates the outputted error signal 16 using the error distrib 
ent beforehand set up by the error distribution computing element 6, and it adds with the addition error of 
the circumference stored in the error buffer memory 2, and stores the added new addition error anew, 
[n this invention, both the threshold or threshold set up by the threshold / quantization-level setter 1 , and a 
ition level are fluctuated as mentioned above. By this, even if input data takes the value of a quantization 
jar, it is uneven without error and it varies. Therefore, even if input data is the value of the quantization-le 
;hborhood, for example, by distribution with error, in a certain case, a quantization level is set to 0, or it is 
before, also in the quantization-level Dl neighborhood, the pixel of various kinds of quantization levels 
, and generating of a false profile can be prevented. 

However, if it is made to change regardless of input data, as it had generated in the Prior art, the fault that 
scomes remarkable in the low field (white field) of concentration will occur. Therefore, in this invention, 
ing of a noise is prevented by determining the change range of a threshold or a threshold, and a quantizati* 
cording to input data, being the change within the limits and making it change. Hereafter, some examples 
about the threshold for preventing generating of a noise, and the generation method of a quantization level 
Drawing 5 and drawing 6 are explanatory drawings of the 1 st example of the threshold set up by the thres: 
ation-level setter 1, and a quantization level. In forming 4 values like an above-mentioned example, as drc 
so explained, as shown in drawing 5 (A), it shall quantize to Dl or D2,255 [ a quantization level 0 and ] v 
resholds TH1, TH2, and TH3. This is the same in each subsequent example. 

In this 1st example, thresholds TH1, TH2, and TH3 and quantization levels Dl and D2 are fluctuated. An< 
iput data is larger than 42, while making the change range into constant width, when input data is 30 or le 
range is set to 0, and the example which sets up the change range to which the input data followed the caf 
:ss at the value of input data more greatly than 30 is shown. In addition, drawing 6 shows a threshold TH1 
forms and shows hatching to the change range. 

Specifically, as shown in drawing 5 (B), when input data In is 30 or less, the width of face of a threshold ; 
nge range of a quantization level is 0, and a threshold, a quantization level 0 / TH1 / D1/TH2 / D2/TH 3/2 
/42/84/127/1 70/212/255, respectively. 

When input data In is larger than 42, a quantization level 0,255 presupposes that it remains as it is, sets w 
a threshold and the change range of a quantization level to **12, and input data is this change within the 1 
hanges [ input data ] 30 or less threshold, and quantization-level 42/84/127/170/212. The random number 
ide to generate the random number within the limits of this, and was generated may be subtracted and add 
arbitrary, for example, change may carry out and a threshold and a quantization level may be obtained. H« 
e method, four values were prepared beforehand and the random number has determined whether which a 
sn. Specifically, either of each combination of 54/96/139/182/224, 42/84/127/170/212, 30/72/1 15/1 5 8/20< 
27/170/212 is chosen with a random number according to input data In as a value of a threshold, a quanti 
HI / D1/TH2 / D2/TH3. Of course, you may choose one of values with a random number for every threst 
intization level. 

As for a quantization level 0,255, input data remains as it is at the time or less of 42 more greatly than 30 
nge range of a threshold, a quantization level TH1 / D1/TH2 / D2/TH3 is set up so that width of face ma> 
3 large as input data becomes large. It sets up so that the width of face of the change range may spread lin 
.en input data is 30, it is made to be set to ** 12 here at the time of 0 and 42. It responds to the value of inj 
change range of a threshold TH1 Namely, 54- (42-In) - 30+ (42-In), The change range of a quantization 1 
(42-In) - 72+ (42-In), In 139- (42-In) - 1 15+ (42-In) and the change range of a quantization level D2, 18: 
>8+ (42-In) and the change range of a threshold TH3 become [ the change range of a threshold TH2 ] 224 
\rw- tdi.in\ Althrmah r.hanpe carries out and the wav is arbitrary, for example, a random number may 



l82-(42-In)/224- (42-In), 42/84/127/170/212, 30+(42-In) /72+(42-In) II 15+(42-In) /158+(42-In) /200+ (4: 
f the groups of the value of 42/84/127/170/212 was chosen with the random number, and the input data In 
led each threshold and the quantization level. 

Thus, the threshold and quantization level which were determined according to the input data are outputted 
itor 4. When input data is small, while preventing that a noise rides on a white field as a threshold and a 
ition level are not fluctuated, in a large field, input data fluctuates a threshold and a quantization level, and 
generating of a false profile. Moreover, in the field in the meantime, the range of fluctuation of a threshoh 
zation level was set up so that it might become so large that input data becomes large, and generating of tt 
)file by the change of the range of fluctuation is prevented. 

n addition, input data 1 1 is not necessarily inputted into a comparator 4 as it is, and the error addition sign 
l the accumulated error 12 was added by the adder 3 is inputted. Therefore, since it is based on an accumu 
, all the thresholds and quantization levels of whether the error addition signal 13 inputted into a comparal 
nput data is data near the threshold TH2, for example is which value to which a threshold TH2 and 
ition levels Dl and D2 are not only required, but are set by the threshold / quantization-level setter 1 are 
I for a comparator 4. 

Drawing 7 and drawing 8 are explanatory drawings of the 2nd example of the threshold set up by the thres 
ition-level setter 1, and a quantization level. In this 2nd example, it carries out to fluctuating thresholds TI 
id TH3 and quantization levels Dl and D2, when input data is 30 or less, the range of fluctuation is set to \ 
nple set up so that the range of fluctuation may become large is shown as input data becomes large, when 
arger than 30. 

Specifically, when input data is 30 or less, a threshold, a quantization level 0 / TH1 / D1/TH2 / D2/TH 3/2 
'127/170/212/255, respectively. 

iVhen input data is larger than 30, a quantization level 0,255 remains as it is, and the change range of a 
d, a quantization level TH1 / D1/TH2 / D2/TH3 is set up so that the width of face of the change range ma 
large linearly as input data becomes large so that it may be set to ** 12 which is the greatest range of 
ion at the time of 0,255 when input data is 30. It responds to the value of input data In. the change range c 
id TH1 Namely, 54-(255-In) xl2/255(=THlh) -30+(255-In) xl2/255 (=TH11.), The change range of a 
ition level Dl 96-(255-In) xl2/255(=Dlh) -72+(255-In) xl2 / 255 (=D1L), The change range of a thresho 
9-(255-In) xl2/255(-TH2h) -1 15+(255-In) xl2 / 255 (=TH21.), The change range of a quantization level 
5-In) xl2/255(=D2h) -158+(255-In) xl2 / 255 (=D21.), The change range of a threshold TH3 is set to 224 
) xl2/255(=TH3h) -200+(255-In) xl2 / 255 (=TH31.). Although change carries out, and the way is arbitra 
5, a random number may determine the value of change within the limits decided from input data In, four 
epared beforehand and the random number has determined whether which value is chosen here. 
Specifically, the value of a threshold, a quantization level TH1 / D1/TH2 / D2/TH3 chose either of the grc 
h/Dlh/TH2 h/D2 h/TH3h, 42/84/127/170/212, TH1 1/D1 1/TH2 1/D2 1/TH31., and the value of 
27/170/212 with the random number, and has determined each threshold and the quantization level by the 

Also in this 2nd example, when input data is small, while preventing that a noise rides on a white field as 
Id and a quantization level are not fluctuated, in a large field, input data fluctuates a threshold and a 
ation level, and can prevent generating of a false profile. 

Drawing 9 is explanatory drawing of the 3rd example of the threshold set up by the threshold / quantizatic 
tter 1, and a quantization level. Also in this 3rd example, thresholds TH1, TH2, and TH3 and quantizatioi 
)1 and D2 are fluctuated. And when it is below a value with input data, the range of fluctuation is set to 0 
Id, a quantization level 0 / TH1 / D1/TH2 / D2/TH 3/255 is taken as a respectively fixed value. When larj 
/alue with input data, the quantization level 0,255 presupposed that it remains as it is, a threshold, a quant 
HI / D1/TH2 / D2/TH3 have the large range of fluctuation in a field with the input data near thresholds T 
id TH3, and it has set up the range of fluctuation according to input data In in the field which separates ft 
Id so that the range of fluctuation may become small. And within the range of fluctuation, the value of a 
Id, a quantization level TH1 / D1/TH2 / D2/TH3 is fluctuated with the random number. That is, when lar; 
. value with input data ] and input data are TH1, TH2, and TH3, the range of fluctuation serves as the ma? 
range of fluctuation serves as the minimum in those middle. 

nrawino 1 0 is exnlanatnrv drawine of the 4th example of the threshold set up by the threshold / quantizal 
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fluctuation is set up, corresponding to input data In so that the range of fluctuation may become small in 1 
ich the range of fluctuation is large in a field with the input data near [ when larger than a value with inpui 
)pose that a quantization level 0,255 remains as it is, and / a threshold a quantization level TH1 / D1/TH2 
] thresholds TH1, TH2, and TH3, and separates from a threshold. It is made for the range of fluctuation t< 
large in this 4th example furthermore as input data becomes large like the 2nd above-mentioned example 
ral trend. Therefore, although the range of fluctuation serves as the maximum when input data are TH1, T 
>, the direction of the range of fluctuation at the time of TH2 is larger than the time of TH1, and the direct: 
of TH3 is large further. Moreover, although the range of fluctuation serves as the minimum in those midc 
Df input data where the minimal value is also larger is large. And within such the range of fluctuation, the 
shold, a quantization level TH1 / D1/TH2 / D2/TH3 is fluctuated with a random number. 
Uso in these 3rd [ the ] and the 4th example, when input data is small, while preventing that a noise rides < 
dd as a threshold and a quantization level are not fluctuated, in a large field, input data fluctuates a thresh 
tantization level, and can prevent generating of a false profile. 

d rawing 1 1 or drawing 14 is explanatory drawing of the example of the 5th or the octavus of the threshold 
e threshold / quantization-level setter 1, and a quantization level. Although the example which fluctuates 
ds TH1, TH2, and TH3 and quantization levels Dl and D2 according to input data was shown, you may n 
ate only thresholds TH1, TH2, and TH3 in the above-mentioned 1st or the 4th example. Corresponding to 
lentioned 1st or the 4th example, the example which fluctuated only the threshold is shown in drawing 11 
; .14 as an example of the 5th or the octavus, respectively. 

Uso in these the 5th or 9th example, when input data is small, while preventing that a noise rides on a whi 
a threshold and a quantization level are not fluctuated, in a large field, input data fluctuates a threshold an 
ition level, and can prevent generating of a false profile. 

rhe graph and drawing 16 which show the relation of the dot pulse duty factor of each concentration and i 
which it was quantized when drawing 15 used the error diffusion method of four values in one form of 
n of this invention are explanatory drawing of a relation with the concentration value of each pixel quanti 
is the input data. In drawing 16 , O** mark shows some of pixels of the concentration, and ** mark show 
2 few pixels compared with O mark. 

\s shown in each above-mentioned example, a threshold and a quantization level are set up according to i 
? threshold and error addition signal which were set up are compared, and a quantization level and output 
rmined. The dot pulse duty factor of the pixel of concentration 1 increases, and the dot pulse duty factor c 
ration 2 increases output data from level with input data somewhat smaller than a quantization level Dl x 
ita becomes large from 0. When input data is a quantization level Dl, although the dot pulse duty factor o: 
ration 1 serves as the maximum, it does not become 100% but turns into a somewhat small dot pulse duty 
\t this time, the pixel of concentration 2 is intermingled for a while with the pixel of concentration 1 . 
er, the pixel of 0 also still exists [ the pixel value ]. 

;f input data becomes larger than a quantization level Dl, although the dot pulse duty factor of concentrati 
rease, the dot pulse duty factor of concentration 1 decreases. The dot pulse duty factor of concentration 3 
js from level with input data somewhat smaller than a quantization level D2. When input data is a quantiz 
2, although the dot pulse duty factor of concentration 2 serves as the maximum, it does not become 100% 
to a somewhat small dot pulse duty factor. At this time, some pixels of concentration 1 and concentration 
srmingled. 

[f input data becomes larger than a quantization level D2, although the dot pulse duty factor of concentrat 
rease, the dot pulse duty factor of concentration 2 decreases, and the pixel of concentration 1 is lost. Whe: 
ita is 255, the pixel of concentration 2 is lost and turns into only a pixel of concentration 3. 
Thus, even if input data is the value of quantization levels Dl and D2 and near of those, single data are nc 
?d and generating of a false profile can be prevented. Moreover, since neither a threshold nor a quantizati< 
fluctuated in the case of a value with the input data near 0 or 0, a dot pulse duty factor becomes about 0°A 
press generating of a noise. 

[n addition, even when input data corresponds to the highest concentration when fluctuating a threshold a 
ation level as mentioned above for example, output data do not restrict becoming concentration 3, but the 
he highest concentration cannot be expressed generates them. In such a case, with reference to input data, 
. uritti it qc the HflshftH line showed to drawing 1 . in the case of the value corresponding to the highe 



ration of one or more pixel may not be outputted to output data, when input data is the least concentration. 
Drawing 17 is explanatory drawing of an example of the record gestalt in the case of performing multiple- 
ccording to the output data outputted in one gestalt of operation of this invention. The picture of many 
n is recordable as the whole picture by one gestalt of operation of this invention performing multiple-valu 
'fusion of four values like an above-mentioned example, and performing multiple-value record in a record 
ccording to these output data, when the input data of 0-255 is changed and outputted to the output data of 
ration 1, concentration 2, and concentration 3. 

7 or example, in the example shown in dr a wi ng 17 (A), gradation record of four values is realizable for eve 
performing heavy printing which does not print when output data are 0, but strikes once when output dak 
ration 1 , strikes twice in the case of concentration 2, and is struck 3 times in the case of concentration 3. 
er, in the example shown, for example in drawing 1 7 (B), gradation record of four values is realizable for 
changing the diameter of a dot recorded by output data, and printing [ in the case of a small dot and 
ration 2 ] a large dot in the case of an inside dot and concentration 3, when output data are concentration 1 
of the size of a dot, you may change the recording width of each pixel by output data by 10,000 line scree: 
ng. In the example shown in drawin g 17 (C) as still more nearly another example, gradation record of fou 
s realizable for every pixel by changing the concentration of the ink used for record by output data, using 
sn output data are concentration 1 , using the ink of inside concentration in the case of concentration 2, anc 
id printing dark ink in the case of concentration 3. Of course, many gradation can also be recorded by othi 
5, and you may use combining these record methods. 

3y such record method of many gradation, although only the at most several floor tone is unrecordable, it 
s possible by combining with the image-processing method of this invention, or an image processing syst 
3 picture of many gradation. Since generating of a false profile is prevented and generating of a noise is al 
sed at this time, it is possible to form a high-definition picture. 

of the Invention] According to this invention, by fluctuating both a threshold or a threshold, and a quantiz 
a multiple-value error diffusion method, it is gently mixed by the output data corresponding to a quantiza 
id the false profile generated when input data is a quantization level or its near can be reduced so that clet 
e above explanation. At this time, it can decrease fbrther by making it small as it becomes the field from \ 
irge in the case of the field with the input data near a threshold, and the change range was separated to it. 
In this invention, further, in case both a threshold or a threshold, and a quantization level are fluctuated M 
ige range small as it fixes and becomes smaller than a certain value, when larger than a value with input c 
2 the change range small as it is large and becomes small, when input data is large, or Or in the range wit! 
ita, it is effective in the ability to also reduce the noise called texture peculiar to error diffusion which is e 
picuous as picture concentration becomes thin by considering the change range as regularity (it being the 
uation 0). 



ation done.] 
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